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Description 

The  present  invention  relates  to  a  projector- 
type  headlamp,  comprising  a  concave  mirror  hav- 
ing  an  inner  reflecting  surface  with  a  central  spheri- 
cal  surface  at  an  area  near  the  apex,  a  lamp  bulb 
as  light  source  having  the  center  thereof  disposed 
nearly  coincident  with  the  center  of  the  spherical 
surface  of  the  concave  mirror,  and  a  convex  lens 
so  disposed  as  to  have  the  optical  axis  and  focal 
point  thereof  nearly  coincident  with  the  axis  of  the 
concave  mirror  and  the  center  of  the  spherical 
surface  of  the  concave  mirror,  respectively. 

A  projector-type  headlamp  is  basically  com- 
posed  of  a  concave  mirror,  a  lamp  bulb  disposed 
as  light  source  near  the  focus  of  the  concave 
mirror  and  a  convex  lens  disposed  in  front  of  the 
concave  mirror.  Projector-type  headlamps  have  so 
far  been  proposed  of  which  the  concave  mirrors 
are  different  from  one  another  in  geometrical  shape 
of  the  inner  reflecting  surface. 

Fig.  1  schematically  shows  the  optical  system 
of  a  typical  conventional  projector-type  headlamp 
composed  of  a  concave  mirror  1  of  which  the  inner 
reflecting  surface  is  an  ellipsoidal  surface  of  revolu- 
tion  and  which  has  an  optical  axis  Z  passing 
through  the  apex  thereof,  a  lamp  bulb  3  of  which 
the  filament  center  is  disposed  near  the  first  focus 
F1  '  of  the  concave  mirror  1  ,  and  a  convex  lens  2  of 
which  the  focus  is  so  disposed  as  to  be  nearly 
coincident  with  the  second  focus  F2'  of  the  con- 
cave  mirror  1  . 

Such  optical  system  is  so  configured  that  the 
light  rays  emitted  from  the  first  focus  F1'  and 
reflected  at  the  concave  mirror  1  (of  which  the 
inner  reflecting  surface  is  an  ellipsoidal  surface  of 
revolution)  are  converged  at  the  second  focus  F2'. 
Since  the  second  focus  F2'  is  so  disposed  as  to  be 
nearly  coincident  with  the  focus  of  the  convex  lens 
2,  the  rays  incident  upon  the  convex  lens  2  are  so 
refracted  by  the  latter  as  to  be  projected  ahead 
nearly  parallelly  to  the  optical  axis  as  indicated  with 
the  arrows  a  and  a'.  In  case  of  a  headlamp  having 
the  concave  mirror  1  of  which  the  inner  reflecting 
surface  is  an  ellipsoidal  surface  of  revolution,  the 
distance  L  between  the  apex  of  the  concave  mirror 
and  the  front  face  of  the  convex  lens  must  be  kept 
relatively  long.  Hence,  it  is  inavoidable  that  the 
headlamp  is  of  a  structure  horizontally  long  as  a 
whole.  The  installation  of  a  headlamp  of  this  type  in 
the  body  of  a  car  needs  a  relatively  large  space. 
Namely,  the  installability  of  such  headlamp  to  a  car 
body  is  not  good. 

To  solve  the  problem  of  the  headlamp  using  a 
concave  mirror  shown  in  Fig.  1,  or  to  overcome  the 
poor  installability  of  the  headlamp  to  a  car  body 
due  to  the  horizontally  long  structure  thereof,  a 
projector-type  headlamp  has  been  proposed  as 

disclosed  in  JP  63-66801  (Publication  No.). 
Fig.  2  schematically  shows  the  optical  system 

of  the  proposed  headlamp.  This  headlamp  com- 
prises  a  concave  mirror  4  of  which  the  inner  re- 

5  fleeting  surface  is  spherical,  a  lamp  bulb  3  of  which 
the  filament  center  is  disposed  near  the  center  0  of 
the  concave  mirror  4,  and  a  convex  lens  2  dis- 
posed  in  front  of  the  concave  mirror  4  and  having 
the  focus  thereof  disposed  near  the  center  of  the 

io  concave  mirror  4.  The  light  rays  emitted  from  the 
lamp  bulb  3  and  reflected  by  the  concave  or 
spherical  mirror  4  pass  again  near  the  center  0  of 
the  spherical  mirror  4,  then  are  incident  upon  the 
convex  lens  2,  refracted  by  the  latter  and  projected 

75  forward  nearly  parallelly  to  the  optical  axis  Z  as 
indicated  with  the  arrows  b  and  b'.  The  rays  emit- 
ted  from  the  light  source  or  lamp  bulb  3  and 
incident  directly  upon  the  convex  lens  2  are  simi- 
larly  refracted  by  the  latter  and  projected  ahead 

20  nearly  parallelly  to  the  optical  axis  Z  as  indicated 
with  the  arrows  b  and  b'. 

In  the  headlamp  with  the  concave  mirror  4  of 
which  the  inner  reflecting  surface  is  spherical,  the 
solid  angle  1'  of  viewing  from  the  light  source  3  the 

25  circumference  of  the  spherical  mirror  4  and  the 
solid  angle  02'  of  viewing  from  the  light  source  3 
the  circumference  of  the  convex  lens  2  are  so  set 
as  to  be  equal  to  each  other.  However,  it  is  difficult 
to  design  the  headlamp  for  larger  solid  angles  01' 

30  and  02',  and  the  rays  cannot  be  utilized  effectively. 
Further,  in  this  headlamp,  the  nearly  parallel  rays 
(indicated  with  the  arrows  b  and  b')  from  the  con- 
vex  lens  2  should  be  appropriately  diverged  as  in 
case  of  the  optical  system  using  the  convex  mirror 

35  as  shown  in  Fig.  1.  For  this  purpose,  an  outer  lens 
(not  shown)  should  be  provided  in  front  of  the 
convex  lens  2  to  diverge  the  rays  or  the  convex 
lens  2  should  be  a  special  deformed  one.  In  addi- 
tion,  the  rays  reflected  by  the  spherical  mirror  4 

40  and  traveling  toward  the  convex  lens  2  are  inter- 
cepted  in  a  rather  large  amount  by  the  light  source 
3  disposed  near  the  center  of  the  spherical  surface. 

EP-A-0  254  746  shows  a  projector-type  head- 
lamp  provided  with  a  concave  mirror  composed  of 

45  a  composite  ellipsoidal  surface  of  revolution. 
A  projector-type  headlamp  according  to  EP-A-0 

225  313  is  provided  with  a  concave  mirror  having 
an  inner  reflecting  surface  with  a  central  spherical 
surface  and  a  convex  lens  so  disposed  as  to  have 

50  the  optical  axis  and  focal  point  thereof  nearly  co- 
incident  with  the  axis  of  the  concave  mirror  and  the 
centre  of  the  spherical  surface  of  the  concave 
mirror. 

Though  a  parabolic  projector  having  a  spherical 
55  surface  is  provided,  only  the  light  rays  reflected  on 

this  spherical  surface  will  incident  upon  the  convex 
lens  and  the  light  rays  reflected  on  the  parabolic 
refelector  are  directed  to  the  outer  lens  to  be 

2 
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diverged.  That  means  effective  utilisation  of  the 
light  rays  emitted  from  the  light  bulb  is  not  attain- 
able  without  providing  the  outer  lens. 

It  is  therefore  an  object  of  the  present  invention 
to  provide  a  projector-type  headlamp  in  which  the 
light  rays  are  effectively  utilised  and  the  use  of  a 
further  lens  to  diverge  said  light  rays  is  avoided. 

This  object  is  achieved  according  to  the 
present  invention  by  improving  the  projector-type 
headlamp  as  indicated  in  the  preamble  portion  of 
claim  1  in  that  a  composite  ellipsoidal  surface  of 
revolution  is  formed  by  parts  of  a  plurality  of  dif- 
ferent  ellipsoidal  surfaces  of  revolution  smoothly 
joined  to  each  other  for  junction  with  the  central 
spherical  surface,  each  of  the  ellipsoidal  surfaces 
being  joined  to  the  other  adjoining  ellipsoidal  sur- 
face  in  a  vertical  plane  parallel  to  the  vertical  plane 
in  which  the  optical  axis  lies  to  provide  horizontally 
elongated  profile  of  the  concave  mirror  and,  in  that 
said  different  ellipsoidal  surfaces  have  a  common 
focus  at  the  center  of  the  spherical  surface  and 
other  foci  at  different  positions  on  the  axis  of  the 
concave  mirror  each  spaced  a  predetermined  dis- 
tance  from  the  common  focus  toward  the  convex 
lens. 

The  light  rays  emitted  from  the  lamp  bulb  and 
incident  upon  each  of  the  ellipsoidal  surfaces  of 
revolution  are  reflected  in  directions  toward  the 
other  focus.  The  rays  thus  reflected  by  the  ellipsoi- 
dal  surfaces  of  revolution  are  refracted  in  different 
directions  by  the  convex  lens  which  permits  to 
diverge  the  light  rays  in  different  horizontal  direc- 
tions,  to  define  in  the  luminous  intensity  distribution 
pattern  a  horizontally  long  illuminated  area  extend- 
ing  horizontally  from  the  center  of  the  pattern.  The 
rays  emitted  from  the  lamp  bulb  and  incident  di- 
rectly  upon  the  convex  lens  and  those  emitted  from 
the  lamp  bulb,  reflected  at  the  central  spherical 
area  of  the  concave  mirror  and  then  incident  upon 
the  convex  lens  are  refracted  in  directions  nearly 
parallel  to  the  optical  axis  to  define  in  the  luminous 
intensity  distribution  pattern  a  relatively  high  lu- 
minous  intensity  area  near  the  center  of  the  pat- 
tern.  The  shape  of  the  luminous  intensity  distribu- 
tion  pattern,  especially,  the  shape  of  the  horizon- 
tally  long  illuminated  area  extending  horizontally 
from  the  central  area,  depends  upon  the  horizontal 
light  convergence  by  each  of  the  ellipsoidal  sur- 
faces  of  revolution.  Therefore,  the  rays  emitted 
from  the  lamp  bulb  are  effectively  utilized  to  form  a 
desired  luminous  intensity  distribution  pattern 
ahead  of  the  convex  lens.  Since  the  focus  of  the 
convex  lens  is  disposed  near  the  common  focus  of 
the  ellipsoidal  surfaces  of  revolution  at  which  the 
lamp  bulb  is  disposed,  the  length  of  the  entire 
optical  system  can  be  reduced,  and  thus  the  entire 
structure  of  the  projector-type  headlamp  can  be 
compact. 

Preferred  embodiments  of  the  present  inven- 
tion  are  set  out  in  the  appended  subclaims. 

Hereinafter,  the  present  invention  is  illustrated 
and  explained  in  greater  detail  by  two  embodi- 

5  ments  in  conjunction  with  the  accompanying  draw- 
ings,  in  which 

Fig.  1  is  a  schematic  explanatory  drawing  of  the 
optical  system  of  a  conventional  projector-type 
headlamp  using  a  single  ellipsoidal  surface  of 

io  revolution  as  concave  mirror; 
Fig.  2  is  an  explanatory  schematic  drawing  of 
the  optical  system  of  another  conventional  pro- 
jector-type  headlamp  proposed  to  overcome  the 
drawbacks  of  the  optical  system  shown  in  Fig.  1, 

is  in  which  a  single  spherical  surface  is  used  as 
concave  mirror; 
Fig.  3  is  a  schematic  drawing  of  the  optical 
system  in  one  embodiment  of  the  projector-type 
headlamp  according  to  the  present  invention, 

20  the  concave  mirror  being  illustrated  in  a  horizon- 
tal  sectional  view; 
Fig.  4  is  a  schematic  perspective  view  of  the 
concave  mirror  shown  in  Fig.  3; 
Fig.  5  is  a  drawing  explaining  the  reflecting 

25  characteristics  of  a  plurality  of  different  ellipsoi- 
dal  surfaces  of  revolution  forming  the  concave 
mirror  shown  in  Fig.  3; 
Fig.  6  is  a  schematic  diagram  of  a  luminous 
intensity  distribution  pattern  defined  as  projected 

30  from  the  optical  system  shown  in  Fig.  3  onto  a 
screen  disposed  in  front  of  the  convex  lens; 
Fig.  7  is  a  schematic  diagram  of  the  optical 
system  of  another  embodiment  of  the  projector- 
type  headlamp  according  to  the  present  inven- 

35  tion;  and 
Fig.  8  is  a  schematic  perspective  view  of  the 
concave  mirror  shown  in  Fig.  7. 

Referring  now  to  Figs.  3  to  6,  one  embodiment 
of  the  projector-type  headlamp  according  to  the 

40  present  invention  will  be  described.  Fig.  3  shows 
the  optical  system  of  the  projector-type  headlamp, 
comprising  a  concave  mirror  10,  a  lamp  bulb  12  as 
light  source  disposed  on  the  optical  axis  Z-Z  of  the 
concave  mirror  10,  and  a  convex  lens  14  disposed 

45  in  front  of  the  lamp  bulb  12  and  having  the  optical 
axis  thereof  disposed  nearly  coincident  with  the 
optical  axis  Z-Z  of  the  concave  mirror  10.  The 
concave  mirror  10  according  to  the  present  inven- 
tion  is  composed  of  a  central  spherical  area  S 

50  formed  by  a  part  of  a  spherical  surface  having  the 
center  thereof  at  the  point  O  on  the  optical  axis  Z- 
Z,  and  a  composite  ellipsoidal  surface  of  revolution 
E  formed  by  parts  of  a  plurality  of  different  ellipsoi- 
dal  surfaces  of  revolution  joined  to  the  central 

55  spherical  area  S.  The  lamp  bulb  12  has  the  fila- 
ment  center  thereof  disposed  as  nearly  coincident 
with  the  center  O  of  the  central  spherical  area  S 
and  the  convex  lens  14  has  the  focus  thereof 

3 
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disposed  as  nearly  coincident  with  the  center  0  of 
the  central  spherical  area  S.  The  composite  el- 
lipsoidal  surface  of  revolution  formed  by  parts  of 
the  plurality  of  different  ellipsoidal  surfaces  of  revo- 
lution  will  be  described  in  further  detail.  The  com- 
posite  ellipsoidal  surface  of  revolution  E  in  this 
embodiment  has  the  focus  thereof  located  at  the 
center  0  of  the  central  spherical  area  S  as  shown 
in  Fig.  5,  and  it  is  formed  from  a  number  k  of 
different  ellipsoidal  surfaces  of  revolution  E(1),  E- 
(2)  E(j)  and  E(k)  smoothly  joined  to  each  other 
and  having  the  other  foci  F(k)  thereof  at  positions 
spaced  a  predetermined  distance  f(k)  from  the 
common  focus  0  toward  the  convex  lens  14. 
Namely,  the  ellipsoidal  surface  of  revolution  E(1)  is 
formed  by  a  part  of  an  ellipsoidal  surface  of  revolu- 
tion  having  the  two  foci  thereof  located  at  the 
center  0  of  the  central  spherical  area  S  and  the 
point  F(1),  respectively.  Similarly,  the  ellipsoidal 
surfaces  of  revolution  E(2)  E(j)  and  E(k)  are 
composed  of  parts  of  ellipsoidal  surfaces  of  revolu- 
tion  having  the  two  foci  thereof  located  at  the 
center  0  of  the  central  spherical  area  S  and  points 
F(1),  F(2)  F(j)  and  F(k),  respectively.  The  dis- 
tance  f(k)  between  the  two  foci  of  the  ellipsoidal 
surface  of  revolution  E(k)  is  little  by  little  larger  as  it 
goes  further  away  from  the  central  spherical  area  S 
(f(k)  >  f(j)  >  ...  >  f(2)  >  f(1)).  In  this  embodiment, 
the  profile  of  the  inner  reflecting  surface  of  the 
concave  mirror  10  as  viewed  from  the  center  of  the 
convex  lens  14  is  a  generally  horizontally  long 
rectangle  as  shown  in  Fig.  4.  The  plurality  of  dif- 
ferent  ellipsoidal  surfaces  of  revolution  E(1),  E(2), 

E(j)  and  E(k)  are  joined  to  the  other  adjoining 
ellipsoidal  surfaces  of  revolution,  respectively,  in 
plural  vertical  planes  parallel  to  the  vertical  plane  in 
which  the  optical  axis  lies.  The  ellipsoidal  surfaces 
of  revolution  E(1),  E(2)  E(j)  and  E(k)  are  com- 
posed  of  two  elliptical  reflecting  areas,  respectively, 
generally  symmetrical  with  respect  to  the  vertical 
plane  in  which  the  optical  axis  Z-Z  lies.  The  focus 
F(k)  of  the  ellipsoidal  surface  of  revolution  E(K) 
formed  at  the  farthest  position  from  the  central 
spherical  area  S  and  the  focus  F(j)  of  the  ellipsoidal 
surface  of  revolution  E(j)  are  located  between  a 
back  surface  16  and  frontal  surface  18  of  the 
convex  lens  14,  and  the  foci  F(1),  F(2),  ...  of  the 
ellipsoidal  surfaces  of  revolution  E(1),  E(2),  ...  are 
located  between  the  point  0  and  the  back  surface 
16  of  the  convex  lens  14.  The  composite  ellipsoidal 
surface  of  revolution  E  thus  composed  of  the  el- 
lipsoidal  surfaces  of  revoltion  E(1),  E(2)  E(j)  and 
E(f)  is  so  designed  that  the  first  angle  01  of  viewing 
from  the  common  focus  0  both  the  end  points  S1 
and  S2  of  the  line  of  intersection  between  the 
vertical  plane  in  which  the  optical  axis  Z-Z  lies  and 
the  central  spherical  area  S  is  nearly  equal  to  the 
angle  of  viewing  from  the  common  focus  0  both 

the  end  points  P1  and  P2  of  the  line  of  intersection 
between  the  convex  lens  14  and  the  horizontal 
plane  in  which  the  optical  axis  Z-Z  lies  and  the 
second  angle  02  of  viewing  from  the  common 

5  focus  0  both  the  end  points  Q1  and  Q2  of  the  line 
of  intersection  between  the  horizontal  plane  in 
which  the  optical  axis  Z-Z  lies  and  the  ellipsoidal 
surface  of  revolution  E(k)  formed  at  the  farthest 
position  from  the  central  spherical  area  S  is  nearly 

io  180  deg.  It  will  be  obvious  from  the  angular  relation 
that  the  effective  solid  angle  of  the  light  rays  emit- 
ted  from  the  lamp  bulb  12  can  be  made  large  and 
the  rays  can  be  utilized  to  full  extent  for  definition 
of  a  predetermined  luminous  intensity  distribution 

is  pattern. 
Although  only  the  four  foci  F(1),  F(2),  F(j)  and 

F(k)  are  shown  in  the  drawings  for  simplicity  of  the 
illustration,  the  composite  ellipsoidal  surface  of  rev- 
olution  E  is  actually  composed  40  to  50  different 

20  ellipsoidal  surfaces  of  revolutions  which  are 
smoothly  joined  to  each  other.  In  this  case,  each 
ellipsoidal  surface  of  revolution  E(k)  consists  of  two 
longitudinally  elongated  elliptical  reflecting  areas  of 
about  1  mm  in  width  and  which  are  disposed  in 

25  positions  symmetrical  with  respect  to  a  vertical 
plane  in  which  the  optical  axis  Z-Z  lies,  and  each  of 
these  elliptical  reflecting  areas  is  formed  by  mul- 
tiple  fine  reflecting  surface  elements  of  about  1  x  1 
mm2  and  which  are  smoothly  joined  longitudinally 

30  to  each  other.  The  technique  for  forming  a  reflect- 
ing  curved  surface  having  predetermined  reflecting 
characteristics  by  thus  joining  multiple  fine  reflect- 
ing  surface  elements  to  each  other  is  known  per  se 
and  so  will  not  be  explained  further. 

35  The  above-mentioned  optical  system  of  the 
projector-type  headlamp  according  to  the  present 
invention  will  function  as  follows.  First,  the  light 
rays  emitted  from  the  lamp  bulb  12  and  incident 
upon  the  central  spherical  area  S  are  reflected 

40  toward  near  the  common  focus  O,  further  incident 
upon  the  back  surface  16  of  the  convex  lens  14, 
refracted  in  directions  nearly  parallel  to  the  optical 
axis  Z-Z  and  thus  projected  forward  from  the  fron- 
tal  surface  18.  The  rays  emitted  from  the  lamp  bulb 

45  14  and  incident  directly  upon  the  back  surface  16 
of  the  convex  lens  14  are  also  refracted  in  direc- 
tions  nearly  parallel  to  the  optical  axis  Z-Z  and 
projected  forward.  The  generally  circular  pattern  D 
at  the  center  in  Fig.  6  is  defined  primarily  by  the 

50  rays  emitted  from  the  lamp  bulb  12  and  incident 
directly  upon  the  convex  lens  14.  The  rays  emitted 
from  the  lamp  bulb  12  and  incident  upon  the  el- 
lipsoidal  surfaces  of  revolution  E(1),  E(2)  E(j) 
and  E(k)  in  the  composite  ellipsoidal  surface  of 

55  revolution  E  are  reflected  toward  the  corresponding 
foci  F(1),  F(2)  F(j)  and  F(k),  refracted  by  the 
convex  lens  14  crossing  the  optical  axis  Z-Z  ac- 
cording  to  the  respective  angles  of  incidence  upon 

4 
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the  back  surface  16,  and  projected  forward  from 
the  frontal  surface  18  as  rays  diverged  horizontally 
within  an  angle  03.  The  pattern  defined  ahead  of 
the  convex  lens  14  by  the  rays  emitted  from  the 
lamp  bulb  12,  incident  upon  the  composite  ellipsoi- 
dal  surface  of  revolution  E  and  refracted  by  the 
convex  lens  14  is  indicated  with  N  in  Fig.  6.  The 
pattern  N  extends  from  the  center  to  the  right  and 
left  within  the  angle  03  and  is  superposed  on  the 
generally  circular  pattern  D  at  the  center  to  define 
a  final  luminous  intensity  distribution  pattern  re- 
quired  for  the  projector-type  headlamp.  For  in- 
creasing  the  horizontal  spreading  of  the  final  lu- 
minous  intensity  distribution  pattern,  it  is  desirable 
to  locate  between  the  back  surface  16  and  frontal 
surface  18  of  the  convex  lens  14  the  foci  of  the 
ellipsoidal  surfaces  of  revolution  distant  from  the 
central  spherical  area  S,  for  example,  not  only  E(j) 
and  E(k)  in  this  embodiment  but  also  other  ellipsoi- 
dal  surfaces  of  revolution  around  them.  Also  the 
ellipsoidal  surfaces  of  revolution  can  be  so  de- 
signed  as  to  have  the  foci  thereof  located  ahead  of 
the  frontal  surface  18  of  the  convex  lens  14.  In  this 
embodiment,  the  reflecting  area  of  the  ellipsoidal 
surface  of  revolution  E(k)  formed  at  a  farthest  posi- 
tion  from  the  central  spherical  area  S  is  so  de- 
signed  that  the  second  angle  02  is  substantially 
180  deg.  This  angular  relation  is  the  result  of  the 
consideration  of  the  advantage  in  design.  It  is  of 
course  that  the  angle  can  be  within  an  appropriate 
range  larger  or  smaller  than  180  deg. 

Figs.  7  and  8  show  another  embodiment  of  the 
projector-type  headlamp  according  to  the  present 
invention.  Fig.  7  is  a  schematic  drawing  of  the 
optical  system,  and  Fig.  8  is  a  schematic  perspec- 
tive  view  of  the  concave  mirror.  In  Figures,  the 
same  reference  numerals  and  symbols  as  in  Fig- 
ures  referred  to  in  connection  of  the  first  embodi- 
ment  indicate  the  same  elements  in  the  first  em- 
bodiment.  In  this  second  embodiment,  the  concave 
mirror  is  formed  by  joining  supplemental  reflecting 
surfaces  20  to  the  ellipsoidal  surface  of  revolution 
E(k)  located  in  the  farthest  position  from  the  central 
spherical  area  S.  The  supplemental  reflecting  sur- 
faces  20  in  this  embodiment  are  formed  as  a  part 
of  a  spherical  surface  taking  as  center  the  common 
focus  0  of  the  composite  ellipsoidal  surface  of 
revolution  E  or  a  spherical  surface  taking  as  center 
a  point  a  little  away  from  the  common  focus  0,  and 
connected  to  two  right  and  left  reflecting  areas, 
respectively,  of  the  ellipsoidal  surface  of  revolution 
E(k).  Namely,  the  ones  of  the  rays  emitted  forward 
from  the  lamp  bulb  12  that  are  emitted  in  directions 
exceeding  the  angle  01  of  viewing  from  the  com- 
mon  focus  0  both  the  end  points  P1  and  P2  of  the 
line  of  intersection  between  the  convex  lens  14  and 
the  horizontal  plane  in  which  the  optical  axis  Z-Z 
lies  can  be  contributed  to  the  definition  of  a  lu- 

minous  intensity  distribution  pattern.  To  this  end, 
the  supplemental  reflecting  surfaces  20  are  ex- 
tended  from  the  two  right  and  left  reflecting  areas 
of  the  ellipsoidal  surface  of  revolution  E(k)  in  such 

5  a  range  that  the  rays  emitted  from  the  lamp  bulb 
12  and  incident  directly  upon  the  back  surface  16 
of  the  convex  lens  14  are  not  blocked.  The  rays 
emitted  from  the  lamp  bulb  12  and  incident  upon 
the  supplemental  reflecting  surfaces  20,  for  exam- 

io  pie,  the  ones  incident  from  the  directions  indicated 
with  m  and  n  in  Fig.  7,  are  reflected  toward  near 
the  lamp  bulb  12  and  further  incident  upon  any  of 
the  ellipsoidal  surfaces  of  revolution  in  the  compos- 
ite  ellipsoidal  surface  E.  Therefore,  the  rays  re- 

15  fleeted  at  the  supplemental  reflecting  surfaces  20 
are  reflected  at  the  ellipsoidal  surfaces  of  revolution 
in  the  directions  indicated  with  m'  and  n',  respec- 
tively,  that  is,  in  directions  toward  the  other  foci 
than  the  common  focus  O.  According  to  this  em- 

20  bodiment,  the  supplemental  reflecting  surfaces  20 
are  formed  by  a  part  of  a  spherical  surface,  but  it  is 
of  course  that  they  can  be  formed  by  such  a 
curved  surface  as  reflects  toward  the  composite 
ellipsoidal  surface  of  revolution  E  the  ones  of  the 

25  rays  emitted  forward  from  the  lamp  bulb  12  that 
are  emitted  in  directions  exceeding  the  angle  01  of 
viewing  from  the  common  focus  0  both  the  end 
points  P1  and  P2  of  the  line  of  intersection  be- 
tween  the  convex  lens  14  and  the  horizontal  plane 

30  in  which  the  optical  axis  Z-Z  lies. 

Claims 

1.  A  projector-type  headlamp,  comprising: 
35  a  concave  mirror  (10)  having  an  inner  reflect- 

ing  surface  with  a  central  spherical  surface  (5) 
at  an  area  near  the  apex, 
a  lamp  bulb  (12)  as  light  source  having  the 
center  (0)  thereof  disposed  nearly  coincident 

40  with  the  center  of  the  spherical  surface  of  the 
concave  mirror,  and 
a  convex  lens  (14)  so  disposed  as  to  have  the 
optical  axis  and  focal  point  thereof  nearly  co- 
incident  with  the  axis  of  the  concave  mirror 

45  (10)  and  the  center  of  the  spherical  surface  of 
the  concave  mirror  (10),  respectively,  charac- 
terised  in  that  a  composite  ellipsoidal  surface 
of  revolution  (E)  is  formed  by  parts  of  a  plural- 
ity  of  different  ellipsoidal  surfaces  of  revolution 

50  (E(1),  E(2)  E(j)  E(k))  smoothly  joined  to 
each  other  for  junction  with  the  central  spheri- 
cal  surface  (S),  each  of  the  ellipsoidal  surfaces 
being  joined  to  the  other  adjoining  ellipsoidal 
surface  in  a  vertical  plane  parallel  to  the  verti- 

55  cal  plane  in  which  the  optical  axis  (Z-Z)  lies  to 
provide  horizontally  elongated  profile  of  the 
concave  mirror  (10)  and, 
that  in  said  different  ellipsoidal  surfaces  (E(1)- 

5 
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...E(k))  have  a  common  focus  at  the  center  (0) 
of  the  spherical  surface  and  other  foci  (F(1),  F- 
(2)...)  at  different  positions  on  the  axis  of  the 
concave  mirror  (10)  each  spaced  a  predeter- 
mined  distance  from  the  common  focus  (0) 
toward  the  convex  lens  (14). 

2.  A  projector-type  headlamp  as  claimed  in  claim 
1,  characterised  in  that  the  profile  of  the 
inner  reflecting  surface  of  said  concave  mirror 
(10)  as  viewed  from  the  center  of  said  convex 
lens  (14)  is  generally  a  horizontally  elongated 
rectangle. 

3.  A  projector-type  headlamp  as  claimed  in 
claims  1  and/or  2,  characterised  in  that  each 
of  said  ellipsoidal  surfaces  of  revolution  (E(1), 
E(2)  E(j),  E(k))is  composed  of  two  elliptical 
reflecting  areas  symmetrical  with  respect  to 
the  vertical  plane  in  which  said  optical  axis  (Z- 
Z)  lies. 

4.  A  projector-type  headlamp  as  claimed  in  at 
least  one  of  claims  1  to  3,  characterised  in 
that  the  distance  (f(k))  between  two  focii  of 
each  of  said  plural  ellipsoidal  surfaces  of  revo- 
lution  (E(k))  is  little  by  little  larger  as  it  goes 
further  away  from  said  central  spherical  area 
(S). 

5.  A  projector-type  headlamp  as  claimed  in  at 
least  one  of  claims  1  to  4,  characterised  in 
that  the  focus  (F(k))  of  the  ellipsoidal  surface 
of  revolution  (E(k))  formed  at  a  position  far 
from  said  central  spherical  area  (S)  is  located 
ahead  of  the  back  surface  (16)  of  said  convex 
lens  (14). 

6.  A  projector-type  headlamp  as  claimed  in  at 
least  one  of  claims  1  to  5,  wherein  the  first 
angle  (01)  of  viewing  from  said  common  focus 
(0)  both  the  end  points  (S1  ,  S2)  of  the  line  of 
intersection  between  the  vertical  plane  in  which 
said  optical  axis  (Z-Z)  lies  and  said  central 
spherical  area  (S)  is  generally  equal  to  an 
angle  of  viewing  from  said  common  focus  (0) 
both  the  end  points  (P1,  P2)  of  the  line  of 
intersection  between  said  convex  lens  (14)  and 
the  horizontal  plane  in  which  said  optical  axis 
(Z-Z)  lies,  and  the  second  angle  (02)  of  view- 
ing  from  said  common  focus  (0)  both  the  end 
points  (Q1,  Q2)  of  the  line  of  intersection  be- 
tween  the  horizontal  plane  in  which  said  optical 
axis  (Z-Z)  lies  and  the  ellipsoidal  surface  of 
revolution  (E(k))  located  at  the  farthest  position 
from  said  central  spherical  area  (S)  is  substan- 
tially  about  180  deg. 

7.  A  projector-type  headlamp  as  claimed  in  at 
least  one  of  claims  1  to  6,  characterised  by 
supplemental  reflecting  surfaces  (20)  joined  to 
the  ellipsoidal  surface  of  revolution  (E(k)) 

5  formed  at  the  farthest  position  from  said  cen- 
tral  spherical  area  (S)  and  which  reflect  toward 
any  of  said  plural  ellipsoidal  surfaces  of  revolu- 
tion  (E(1),  E(2)  E(k))  the  rays  emitted  from 
said  lamp  bulb  (12)  in  directions  exceeding 

io  said  first  angle  (01)  and  toward  said  convex 
lens  (14). 

8.  A  projector-type  headlamp  as  claimed  in  claim 
7,  characterised  in  that  said  supplemental 

is  reflecting  surfaces  (20)  are  formed  as  a  part  of 
a  spherical  surface  having  the  center  thereof 
located  near  said  common  focus  (0). 

Patentanspruche 
20 

1.  Scheinwerfer  vom  Projektionstyp,  der  aufweist: 
einen  konkaven  Spiegel  (10),  der  eine  innere, 
reflektierende  Oberflache  mit  einer  zentralen 
spharischen  Oberflache  an  einem  Flachenbe- 

25  reich  nahe  dem  Apex, 
einen  Lampenkolben  (12)  als  Lichtquelle,  der 
eine  Mitte  (0)  davon  besitzt,  die  nahezu  uber- 
einstimmend  mit  der  Mitte  der  spharischen 
Oberflache  des  konkaven  Spiegels  angeordnet 

30  ist,  und 
eine  konvexe  Linse  (14),  die  so  angeordnet  ist, 
dal3  sie  eine  optische  Achse  und  einen  Brenn- 
punkt  davon  besitzt,  die  nahezu  mit  der  Achse 
des  konkaven  Spiegels  (10)  und  der  Mitte  der 

35  spharischen  Oberflache  des  konkaven  Spie- 
gels  (10)  jeweils  ubereinstimmt,  aufweist,  da- 
durch  gekennzeichnet,  dal3  eine  zusammenge- 
setzte,  ellipsoidale  Rotationsoberflache  (E) 
durch  Teile  einer  Vielzahl  unterschiedlicher,  el- 

40  lipsoidaler  Rotationsoberflachen  (E(1),  E(2) 
E(j)  E(k))  gebildet  wird,  die  glatt  ubergehend 
miteinander  zur  Verbindung  mit  der  zentralen, 
spharischen  Oberflache  (S)verbunden  sind, 
wobei  jede  der  ellipsoidalen  Oberflachen  mit 

45  der  anderen,  angrenzenden  ellipsoidalen  Ober- 
flache  in  einer  vertikalen  Ebene  parallel  zu  der 
vertikalen  Ebene,  in  der  die  optische  Achse  (Z- 
Z)  liegt,  verbunden  ist,  urn  ein  horizontal  lang- 
gestrecktes  Profil  des  konkaven  Spiegels  (10) 

50  zu  schaffen,  und 
indem  unterschiedliche,  ellipsoidale  Oberfla- 
chen  (E(1)...E(k))  einen  gemeinsamen  Brenn- 
punkt  an  der  Mitte  (0)  der  spharischen  Ober- 
flache  und  andere  Brennpunkte  (F(1),  F(2)...) 

55  an  unterschiedlichen  Positionen  auf  der  Achse 
des  konkaven  Spiegels  (10),  von  denen  jeder 
urn  einen  vorgegebenen  Abstand  von  dem  ge- 
meinsamen  Brennpunkt  (0)  zu  der  konvexen 

6 
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Linse  (14)  hin  beabstandet  ist,  aufweist. 

2.  Scheinwerfer  vom  Projektionstyp  nach  An- 
spruch  1,  dadurch  gekennzeichnet,  dal3  das 
Profil  der  inneren,  reflektierenden  Oberflache 
des  konkaven  Spiegels  (10)  aus  Sicht  von  der 
Mitte  der  konvexen  Linse  (14)  allgemein  ein 
horizontal  langgestrecktes  Rechteck  ist. 

3.  Scheinwerfer  vom  Projektionstyp  nach  An- 
spruch  1  und/oder  2,  dadurch  gekennzeichnet, 
dal3  jede  der  ellipsoidalen  Rotationsoberfla- 
chen  (E(1),  E(2)  E(j),  E(k)),  aus  zwei  ellipti- 
schen,  reflektierenden  Flachenbereichen  sym- 
metrisch  hinsichtlich  der  vertikalen  Ebene,  in 
der  die  optische  Achse  (Z-Z)  liegt,  zusammen- 
gesetzt  ist. 

4.  Scheinwerfer  vom  Projektionstyp  nach  minde- 
stens  einem  der  Anspruche  1  bis  3,  dadurch 
gekennzeichnet,  dal3  der  Abstand  (f(k))  zwi- 
schen  zwei  Brennpunkten  jeder  der  Vielzahl 
ellipsoidaler  Rotationsoberflachen  (E(k))  Stuck 
fur  Stuck  groBer  ist,  wenn  er  weiter  von  dem 
zentralen,  spharischen  Flachenbereich  (S) 
weggeht. 

5.  Scheinwerfer  vom  Projektionstyp  nach  minde- 
stens  einem  der  Anspruche  1  bis  4,  dadurch 
gekennzeichnet,  dal3  der  Brennpunkt  (F(k))  der 
ellipsoidalen  Rotationsoberflache  (E  (k)),  die  an 
der  Position  weit  von  dem  zentralen,  sphari- 
schen  Flachenbereich  (S)  entfernt  gebildet  ist, 
vor  der  ruckwartigen  Oberflache  (16)  der  kon- 
vexen  Linse  (14)  angeordnet  ist. 

6.  Scheinwerfer  vom  Projektionstyp  nach  minde- 
stens  einem  der  Anspruche  1  bis  5,  wobei  der 
erste  Winkel  (01)  aus  Sicht  von  dem  gemein- 
samen  Brennpunkt  (0)  beider  der  Endpunkte 
(S1,  S2)  der  Schnittlinie  zwischen  der  vertika- 
len  Ebene,  in  der  die  optische  Achse  (Z-Z) 
liegt,  und  der  zentrale,  spharische  Flachenbe- 
reich  (S)  allgemein  gleich  einem  Winkel  aus 
Sicht  von  dem  gemeinsamen  Brennpunkt  (0) 
beider  der  Endpunkte  (P1,  P2)  der  Schnittlinie 
zwischen  der  konvexen  Linse  (14)  und  der 
horizontalen  Ebene,  in  der  die  optische  Achse 
(Z-Z)  liegt,  und  der  zweite  Winkel  (02)  aus 
Sicht  von  dem  gemeinsamen  Brennpunkt  (0) 
beider  der  Endpunkte  (Q1,  Q2)  der  Schnittlinie 
zwischen  der  horizontalen  Ebene,  in  der  die 
optische  Achse  (Z-Z)  liegt,  und  der  ellipsoida- 
len  Rotationsoberflache  (E(k)),  die  an  der  wei- 
testen  Position  von  dem  zentralen,  spharischen 
Flachenbereich  (S)  angeordnet  ist,  im  wesentli- 
chen  ungefahr  180  Grad  ist. 

7.  Scheinwerfer  vom  Projektionstyp  nach  minde- 
stens  einem  der  Anspruche  1  bis  6,  dadurch 
gekennzeichnet,  dal3  die  reflektierenden  Hilfs- 
oberflachen  (20)  mit  der  ellipsoidalen  Rota- 

5  tionsoberflache  (E(k))  verbunden  sind,  die  an 
der  weitesten  Position  von  dem  zentralen, 
spharischen  Flachenbereich  (S)  gebildet  sind 
und  die  zu  irgendeiner  der  Mehrzahl  ellipsoida- 
ler  Rotationsoberflachen  (E(1),  E(2)  E(k)) 

io  die  Strahlen  reflektieren,  die  von  dem  Lampen- 
kolben  (12)  in  die  Richtungen  abgegeben  wer- 
den,  die  den  Winkel  (01)  uberschreiten,  und  zu 
der  konvexen  Linse  (14)  gerichtet  sind. 

is  8.  Scheinwerfer  vom  Projektionstyp  nach  An- 
spruch  7,  dadurch  gekennzeichnet,  dal3  die 
reflektierenden  Hilfsoberflachen  (20)  als  Teil 
einer  spharischen  Oberflache  gebildet  sind, 
die  die  Mitte  davon  nahe  dem  gemeinsamen 

20  Brennpunkt  (0)  angeordnet  besitzt. 

Revendicatlons 

1.  Projecteur  pour  vehicules  automobiles  compre- 
25  nant  : 

un  miroir  concave  (10)  ayant  une  surface  refle- 
chissante  interieure  presentant  une  surface 
spherique  centrale  (5)  dans  une  zone  voisine 
du  sommet, 

30  comme  source  lumineuse,  une  lampe  (12)  dont 
le  centre  (0)  coincide  a  peu  pres  avec  le 
centre  de  la  surface  spherique  du  miroir 
concave,  et 
une  lentille  convexe  (14)  dont  I'axe  optique  et 

35  le  foyer  coincident  a  peu  pres  avec,  respecti- 
vement,  I'axe  du  miroir  concave  (10)  et  le 
centre  de  la  surface  spherique  de  ce  miroir 
(10), 
caracterise  par  le  fait 

40  qu'une  surface  ellipsoidale  de  revolution  com- 
posee  (E)  est  formee  par  des  parties  d'une 
serie  de  surfaces  ellipso'fdales  de  revolution 
differentes  (E(1),  E(2)  E(j),  E(k))  jointes  de 
fagon  douce  les  unes  aux  autres  et  jointes  a  la 

45  surface  spherique  centrale  (S),  chacune  de  ces 
surfaces  ellipso'fdales  etant  jointe  a  la  surface 
ellipso'fdales  voisine  dans  un  plan  vertical  pa- 
rallel  au  plan  vertical  dans  lequel  se  trouve 
I'axe  optique  (Z-Z)  pour  donner  au  miroir 

50  concave  (10)  un  profil  allonge  horizontalement, 
et 
que  les  surfaces  ellipso'fdales  differentes  (E(1), 

E(k))  ont  un  foyer  commun  au  centre  (0)  de 
la  surface  spherique  et  d'autres  foyers  ((F1),  F- 

55  (2),  ...)  a  differents  points  de  I'axe  du  miroir 
concave  (10)  situes  a  des  distances  determi- 
nees  du  foyer  commun  (0)  vers  la  lentille 
convexe  (14). 

7 
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2.  Projecteur  selon  la  revendication  1  ,  caracterise 
par  le  fait  que  le  profil  de  la  surface  reflechis- 
sante  interieure  du  miroir  concave  (10),  vu  du 
centre  de  la  lentille  convexe  (14),  est  de  ma- 
niere  generale  un  rectangle  allonge  horizonta- 
lement. 

3.  Projecteur  selon  une  des  revendications  1  et  2 
ou  les  deux,  caracterise  par  le  fait  que  cha- 
cune  des  surfaces  ellipso'fdales  de  revolution 
(E(1),  E(2)  E(j),  E(k))  est  composee  de 
deux  zones  reflechissantes  elliptiques  symetri- 
ques  par  rapport  au  plan  vertical  dans  lequel 
se  trouve  I'axe  optique  (Z-Z). 

4.  Projecteur  selon  au  moins  une  des  revendica- 
tions  1  a  3,  caracterise  par  le  fait  que  la 
distance  (f(k))  entre  les  deux  foyers  de  cha- 
cune  des  surfaces  ellipso'fdales  de  revolution 
(E(k))  croft  petit  a  petit  avec  la  distance  de  la 
surface  ellipsoidale  de  la  zone  spherique  cen- 
trale  (S). 

5.  Projecteur  selon  au  moins  une  des  revendica- 
tions  1  a  4,  caracterise  par  le  fait  que  le  foyer 
(F(k))  de  la  surface  ellipsoidale  de  revolution 
(E(k))  la  plus  eloignee  de  la  zone  spherique 
centrale  (S)  est  situe  en  avant  de  la  face 
posterieure  (16)  de  la  lentille  convexe  (14). 

6.  Projecteur  selon  au  moins  une  des  revendica- 
tions  1  a  5,  dans  lequel  le  premier  angle  (01) 
sous  lequel  sont  vues  du  foyer  commun  (0) 
les  deux  extremites  (S1  ,  S2)  de  la  ligne  d'inter- 
section  du  plan  vertical  dans  lequel  se  trouve 
I'axe  optique  (Z-Z)  et  de  la  zone  spherique 
centrale  (S)  est  de  maniere  generale  egal  a 
Tangle  sous  lequel  sont  vues  du  foyer  com- 
mun  (0)  les  deux  extremites  (P1,  P2)  de  la 
ligne  d'intersection  de  la  lentille  convexe  (14) 
et  du  plan  horizontal  dans  lequel  se  trouve 
I'axe  optique  (Z-Z),  et  le  second  angle  (02) 
sous  lequel  sont  vues  du  foyer  commun  (0) 
les  deux  extremites  (Q1,  Q2)  de  la  ligne  d'in- 
tersection  du  plan  horizontal  dans  lequel  se 
trouve  I'axe  optique  (Z-Z)  et  de  la  surface 
ellipsoidale  de  revolution  (E(k))  la  plus  eloi- 
gnee  de  la  zone  spherique  centrale  (S)  est 
d'environ  180  degres. 

7.  Projecteur  selon  au  moins  une  des  revendica- 
tions  1  a  6,  caracterise  par  des  surfaces  refle- 
chissantes  supplementaires  (20)  jointes  a  la 
surface  ellipsoidale  de  revolution  (E(k))  la  plus 
eloignee  de  la  zone  spherique  centrale  (S)  et 
qui  reflechissent  vers  I'une  quelconque  des 
surfaces  ellipso'fdales  de  revolution  (E(1),  E(2), 

E(k))  les  rayons  emis  par  la  lampe  (12)  vers 

la  lentille  convexe  (14)  dans  des  directions  au 
dela  du  premier  angle  (01). 

8.  Projecteur  selon  la  revendication  7,  caracterise 
5  par  le  fait  que  les  surfaces  reflechissantes  sup- 

plementaires  (20)  sont  formees  d'une  partie 
d'une  surface  spherique  dont  le  centre  est 
situe  pres  du  foyer  commun  (0). 
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